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THE LASTING EFFICIENCY OF FLOORING NAILS 

E. George Stern 

Research Professor and Head, Department of Wood Construction 

Director, Wood Research Laboratory 

Virginia Polytechnic Institute, Blacksburg, Virginia 

Simulating the long-time effect during accelerated exposure tests 
on the efficiency of three standard types of flooring nails, the helically 
threaded Screw-tite nail proved to have as much as a 6.7 times greater 
holding power than the same-size plain-shank flooring brad and a 4 
times greater holding power than the light cut nail. 



The efficiency of flooring nails ultimately depends on the services 
rendered by the nails during the lifetime of a flooring installation. 
Long-time observations of flooring segments which are fastened by 
means of various types of available nails are time consuming. Such 
observations, however, can be made within a relatively short time by 
means of accelerated service tests during which the moisture content 
of the wood to which the flooring is nailed undergoes relatively drastic 
changes. The exposure conditions employed are to result in such dete- 
rioration in the holding power of the nails as may occur in service 
during the lifetime of the flooring. 

Such accelerated service tests, ranging over a one-year period, were 
performed in the Wood Research Laboratory of the Virginia Poly- 
technic Institute, under the sponsorship of the Independent Nail & 
Packing Company of Bridgewater, Massachusetts, the manufacturer 
of the helically threaded Scretv-tite nails. Thus, fully comparative tests 
were performed with (1) 2 1 ^-in. long plain-shank flooring brads 
manufactured from low-carbon-steel wire of 0.113-in. diameter with 
blunt Diamond points and countersunk heads; (2) 2i_>-in. long light 
(New York Pattern) cut flooring nails, which actually are casing nails, 
manufactured from 0.110-in. thick low-carbon-steel sheet with a maxi- 
mum width under the head of 0.220 in. and a minimum width at the 
point of 0.080 inch; and (3) 2io-in. long hardened helically threaded 
Screw-tite flooring nails manufactured from high-carbon-steel wire of 
0.113-in. diameter with blunt Diamond points, countersunk heads, and 
%-in. clearances between nail heads and rolled-on threads. These lat- 
ter nails were provided with a 60-deg. thread slope and a 0.090-in. 
cenfer-to-center thread spacing. Samples of the above nails are sh 
in the Frontispiece. 

For testing these nails, clear air-dried planed 3 by 8-in. southern 
pine was used having an oven-dry specific gravity of 0.50-0.56 and 
a moisture content of 16 percent during nail driving to -;; shank pene- 
tration. The quintuplicate test locations were spaced perpendicular 
to grain and 1 1 j.-in. apart. The spacing of the different types of nails 
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and of the groups of nails to be tested at given periods was parallel 
with the grain and IV^-in. apart. An Olsen universal testing machine 
with a 1400-lb. capacity poise and a constant cross-head motion of 
0.060 in. per min. was provided with special devices for the perform- 
ance of the axial withdrawal tests. 

Tests were performed (1) immediately after driving at 16 percent 
moisture content, (2) after one-week water-soaking and one-day sub- 
sequent air-drying to 38 percent moisture content, (3) after one-week 
soaking and one-week subsequent drying to 23 percent moisture con- 
tent, (4) after one-week soaking and four-week subsequent drying to 
15 percent moisture content, (5) after one-week soaking, four- week 
subsequent drying, one-week subsequent soaking, and one-day sub- 
sequent drying to 35 percent moisture content, (6) after one-week 
soaking, four-week subsequent drying, one-week subsequent soaking, 
and one-week subsequent drying to 24 percent moisture content, (7) 
after one-week soaking, four-week subsequent drying, one-week sub- 
sequent soaking, and four-week subsequent drying to 16 percent mois- 
ture content, (8) after one-week soaking, four-week subsequent dry- 
ing, one-week subsequent soaking, four-week subsequent drying, one- 
week subsequent soaking, and one-day subsequent drying to 36 per- 
cent moisture content, (9) as before, however, after one-week sub- 
sequent final drying to 22 percent moisture content, (10) as before, 
however, after four-week subsequent final drying to 15 percent mois- 
ture content, (11) as before, however, after fifteen-week subsequent 
final drying to 11 percent moisture content, and (12) as before, how- 
ever, after 41-week subsequent final drying to 10 percent moisture 
content, that is 52 weeks after nail driving. 

The detailed test data are presented in the Appendix. 

A comparison of the average values for the quintuplicate test data 
on the axial withdrawal resistance of the investigated flooring nails 
is made in Table I and graphically illustrated in Fig. 1. 



Throughout the test performance during the one-year test period, 
the efficiency of the helically threaded Screw-tite nails was consider- 
ably greater, that is, from 53 to 570 percent greater than that of the 
plain-shank brads and from 15 to 301 percent greater than that of 
the cut nails. 

The initial holding power of the Sen w-titi nails was 283 percent 
greater than that of the plain-shank brads and 38 percent greater 
than that of the cut nails. On the other hand, after one-year exposure, 
the holding power of th< -tiU nails was 570 percent greater than 

that of the plain-shank brads and 301 percent greater than that of 
the cut nails. 

While, during the total test period, the holding power of the plain- 
shank brads decreased 3 percent and that of the cut nails d< 
12 percent, the holding power of the Screw-titi nails increased 70 
percent, although the initial holding power of the Screw-titi nails 
was considerably greater than that of the other two nails. 

During the three periods of one-week water-soaking and subsequent 
one-day air-drying, the holding power of plain-shank brads d< 
11 percent and increased L13 and 48 percent, respectively; that of 
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the cut nails decreased 29 and 7 percent and increased 2 percent, 
respectively ; and that of the Screw-tite nails decreased 28, 29, and 
25 percent, respectively. On the other hand, during the three sub- 
sequent four-week drying periods, the holding power of the plain- 
shank brads decreased 6, 19, and 16 percent, respectively; that of 
the cut nails increased 14 and 40 percent and decreased 5 percent, 
respectively; and that of the Screw-tite nails increased 42, 67, and 
42 percent, respectively. 

The last-described decreases in holding power after the last soak- 
ing period continued to decrease 33 percent for plain-shank brads and 
55 percent for cut nails during the subsequent 11-week air-drying 
and 46 percent for plain-shank brads and 43 percent for cut nails 
during the subsequent 37-week air-drying. On the other hand, the 
last-described increases in holding power for the Screw-tite nails after 
the last soaking period continued to increase 2 percent during the 
subsequent 11-week air-drying and 32 percent during the subsequent 
37-week air-drying. 

As a result of these considerable increases in holding power^ of 
Screw-tite nails during the drying periods subsequent to the soaking 
periods, the temporary decreases in their holding power during the 
soaking periods were more than compensated. 





While, in comparison with the efficiency of the plain-shank brads, 
the tested cut nails offered a 2.8 times greater efficiency immediately 
after driving and onlv a 1.7 times greater efficiency after one-year 
exposure, the helicallv threaded Screw-tite nails provided a 3.8 times 
greater immediate holding power and a 6.7 times greater holding 
power after the one-year period of accelerated service tests. Hence, 
the efficiency of the Scretv-tite nails amounted to 4.0 times that of the 
cut nails after one-year exposure. 

Thus, in agreement with previously published findings * and field 
experience, the helically threaded Screw-tite flooring nails proved to 
be far superior in immediate and delayed holding power to plain- 
shank flooring brads and cut flooring nails. Furthermore, consider- 
ing that (1) the lighter Screw-tite nails cost almost 30 percent less 
than cut nails; (2) can be driven with less effort; (3) reduce the pos- 
sibilitv of splitting the flooring during nailing; (4) assure tighter 
fastening of the flooring partly because of the clearance between nail 
head and threads and, thus, (5) eliminate loose, squeaky, springy or 
buckled flooring under normal service conditions, the most general 
use of helically threaded Screw-tite flooring nails appears to be oppor- 
tune from every viewpoint. 

~*D "'Three Standard Types of Flooring Nails," V. PL Wood R ^"!i v L Sf ^ridSw^ir^S: 
49100501, October, 1949, published by Independent Nail & Packing Company of Budgewater, Mass 
achusetts. „ on 

2) "Special Flooring Nails Show Greater Holding Power in V. P. I. Tests,' Flooring, Vol. 37, 
No. 4, November, 19 19. pp. 13-14. 

3) "Flooring Nails in Green and Dry Lumber," Flooring, Vol. 37, No. 9, April, 1951, pp. 14 and 

4) "Efficiency of Flooring Nails," Virginia Polytechnic Institute Engineering Experiment Station 
Bulletin No. 78, May, 1951. 
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APPENDIX— Detailed Test Data 
Comparative Axial Withdrawal Resistance, in Pounds, of Three Standard Types 
of 8-d Flooring Nails Simultaneously Driven to Two-Third Shank Penetration in- 
to Air-Dry Southern Pine Tested Immediately After Driving or After Subsequent 
Cycles of Water-Soaking and Air-Drying. 
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